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B. EXECUTIVE SUMMARY 

Project Title: Use of the Delta for Rearing by Central Valley Chinook Salmon 

Applicants: Mr. Bill Snider, Program Manager: voice (916) 227-6336, FAX (916) 227-6399, 
bsnider@,dfg2.ca.gov 
Dr. Rob Titus, Principal Investigator: voice (916)227-6390, FAX (916)227-6399, 
rtitus@,df~2.ca.gov 
California Department of Fish and Game 
Native Anadromous Fish and Watershed Branch 
8175 Alpine Avenue, Suite F 
Sacramento, CA 95826 

Amount: $165,000 annually for 3.5 years, totaling $518,777 

Participants & Collaborators: California Department of Fish and Game, California 
Department of Water Resources, S. P. Cramer & Associates, East Bay Municipal Utility District, 
Interagency Ecological Program for the San Francisco BaylDelta Estuary, U. S. Fish and Wildlife 
Service. 

Summary: This proposal will address one of the major areas of scientific uncertainty stated in 
section 3.3 of the 2001 Proposal Solicitation Package (PSP), The Importance of the Delta to 
Salmon (p. 28). Research will target the role of the Sacramento-San Joaquin Delta (Delta) in 
chinook salmon life history to address the scientific uncertainties, including: 

. What fraction of each salmon race rear in the Delta? 

. Do substantial numbers of salmon fry successfully rear in the Delta? 

What is the contribution of the primary salmon producing tributaries to Delta fry rearing? 
What is the relative survival of salmon fry that rear in the Delta verus the survival of fry 

0 What is the relationship between Delta fry rearing and natal stream habitat conditions and 

. What is the differential survival between salmon juveniles that rear in the Delta versus 

that rear in tributaries? 

life history strategies? 

salmon juveniles that primarily use the Delta as a migration corridor? 

The lack of scientifically derived answers to these questions is the problem facing successful 
achievement of the ERP strategic goal to increase the population of at-risk native species, 
specifically all runs of chinook salmon (PSP, p. 17). The objectives of the research are to 
identify the various ways salmon use the Delta, the relationship between use of the Delta and 
environmental conditions in the Delta and upstream in the natal stream and the relative success 
of salmon compared to how they use the Delta under varying, ambient conditions. The research 
approach will be to use otolith microstructure analysis to determine the life history of salmon 
adults, focusing on the early, freshwater period life history strategy, specifically how “successful” 
adults used the Delta. Our working hypothesis is that there is a direct relationship between 
salmon survival and use of the Delta and that use is variable dependent upon life history (size and 
timing of Delta entry)and ambient (upstream and Delta conditions). The results of this research 
should reduce uncertainty surrounding the importance of the Delta to fry rearing, to differential 
life histories expressed by the different races of chinook salmon in the Central Valley and how 
the importance of the Delta varies relative to macro habitat conditions and life history strategies. 

mailto:bsnider@,dfg2.ca.gov
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C. PROJECT DESCRIPTION 

1. STATEMENT OF THE PROBLEM 

stated in section 3.3 of the 2001 Proposal Solicitation Package (PSP), The Importance ofthe 
Delta to SuZmon (p. 28). We propose to conduct research that will develop much needed 
information on the life history of chinook salmon in the Central Valley. The research will target 
the role of the Sacramento-San Joaquin Delta (Delta) in chinook salmon life history to address 
the scientific uncertainties identified in the PSP regarding the importance of the Delta for 
salmon. Questions posed in the PSP will be addressed, including: 

a. Problem -This proposal will address one of the major areas of scientific uncertainty 

Do substantial numbers of salmon fry successfully rear in the Delta? 
0 What fraction of each salmon race rear in the Delta? . What is the contribution of the primary salmon producing tributaries to Delta fry rearing? . What is the relative survival of salmon fry that rear in the Delta verus the survival of fry 

. What is the relationship between Delta fry rearing and natal stream habitat conditions and 

* What is the differential survival between salmon juveniles that rear in the Delta versus 

that rear in tributaries? 

life history strategies? 

salmon juveniles that primarily use the Delta as a migration corridor? 

Implicit in these questions are the relationships between salmon survival to adulthood and 
juvenile behavior, including timing of emigration, size at emigration, life history, upstream 
conditions (natal stream, migratory route, flood plain) size of the emigrating population and 
Delta conditions (e.g, flow regime, management actions). 

The lack of scientifically derived answers to these questions is the problem facing 
successful achievement of the ERP strategic goal to increase the population of at-risk native 
species, specifically all runs of chinook salmon (PSP, p. 17). Reducing the scientific uncertainty 
surrounding the importance of the Delta for salmon would add information on this species’ 
response to ecosystem functions and allow linkage between this goal and long-term, large-scale 
restoration actions directed toward long-term recovery. 

Most work to date in the Delta has primqily focused on monitoring the timing and 
relative abundance of salmon entering and exiting the Delta, and restricted presence/absence 
monitoring within the Delta (e.g. USFWS 1997). Most research on the influences of Delta 
management actions on salmon has centered around the use of experimental releases of smolt- 
sized, hatchery-reared salmon (USFWS 1997 and references therein; USFWS, Stockton, CA, 
unpubl. data) to determine differential survival as a function of successful migration through the 
Delta. The preponderance of information on chinook salmon emigration in the Central Valley, 
however, shows that the vast majority of salmon leave their natal stream and emigrate to the 
Delta as fry (Rutter 1903, Hatton 1940, Hatton and Clark 1942, Schaffter 1980, Snider and Titus 
1998, CDWR 1999, Hill and Webber 1999, Workman 1999, Snider and Titus 2000) requiring 
suitable rearing conditions farther downstream in the system, most notably in the Delta, to 
complete the parr-to-smolt transformation (Folmar and Dickhoff 1980, Wedemeyer et al. 1980) 
in preparation for entry to the ocean. This information has led to what the PSP refers to as 
varying “scientific opinion” on the importance of the Delta to the survival of chinook salmon. 
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The issue of juvenile salmonid survival during the freshwater phase is complex. 
Research on the role of the Delta must be placed in context of the entire system. Measurement of 
differential survival of salmon as a function of size at Delta entry, timing, natal stream 
conditions, Delta conditions, life history, race, and the magnitude of the juvenile population 
could reduce uncertainty as to the role of the Delta. We propose to address these relationships by 
conducting an objective, comprehensive, systematic evaluation on the role of the Delta in the life 
history of Central Valley salmon. 

The objectives of our research addresses many of the basic questions surrounding the 
utility of the Delta as well as the overall question of life history strategies relative to ultimate 
survival as an ecosystem function. These objectives are: 

. To measure the proportion of successful (adult) salmon that use the Delta for juvenile 
rearing versus those that use the upstream environs (e.g., natal stream, flood plain) for 
rearing as a function of overall macro-conditions (e.g., flow regime). 
To measure the proportion of successful salmon that use the Delta for rearing as a 
function of natal stream and race. 

stream conditions. 
To determine the proportion of salmon that use the Delta only for migration as a function 
of race, natal stream, life history strategy. 

. To measure the proportion of salmon that use the Delta for rearing as a function of natal 

. To measure the fraction of successful salmon that migrate to the Delta as fry. 

By pursuing these objectives over a period of at least three years, further information on 
the function of the Delta as part of the chinook salmon ecosystem will be obtained, including the 
relationship between successful Delta fry rearing and macro-conditions (e.g., flow, Delta export 
activities) in the Delta. Most dialogue on how to manage the Delta to accommodate salmon 
needs focuses on migration needs of smolt-sized fish. Criteria used to signal modifications in 
Delta management presently exclude the occurrence of fry as indicators of specific management 
needs. Overall, the goal of the proposed research is to reduce the uncertainty about how juvenile 
chinook salmon use the Delta relative to their survival to adulthood. 

b. Conceptual Model - Understanding the role of the Delta in the salmon ecosystem 
requires an examination of the different possible outcomes associated with variable size, life 
stage, and time at emigration from the natal stream. Pearcy (1992) described the mechanistic 
relationship between survival and'emigration timing noting that it must occur when food 
availability and other environmental conditions downstream are compatible with the needs of the 
emigrant. Early emigration by small, recently-emerged salmon requires suitable growing and 
other habitat conditions in the downstream environs if they are to grow to a size and life stage to 
accommodate successful ocean entry and ultimate survival to adulthood. Fish that reside in the 
natal stream for increasing periods require correspondingly less residence time in the estuary to 
achieve the optimum size and life stage for ocean entry. 

However, even the largest emigrating fall-run chinook salmon use the estuary and 
continue to grow there before entering the ocean (Cannon 1982, Unwin and Lucas 1993). The 
additional growth likely contributes to a higher survival probability. Conditions required to 
optimize cohort survival therefore include natal stream conditions that optimize the number and 
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size of emigrants remaining beyond emergence, and optimal estuarine conditions throughout the 
downstream migration period. Typically, however, optimal habitat conditions do not always 
occur throughout the salmon ecosystem. Timing of emigration becomes exceedingly more 
critical as the period and extent of suitable habitat availability decreases. 

with dependence upon availability of prolonged, suitable conditions downstream. Emigrating at 
an increasingly larger size may increase the potential for successful smolting and likely increases 
the ability to withstand unfavorable conditions downstream, such as predation, supra-optimal 
temperatures, etc. Later emigration also corresponds to the historical peak in spring runoff that 
accommodated movement through the system when available flow and temperature conditions 
were generally favorable and when downstream environs were likely conducive to growth and 
survival. 

Tools for revealing the growth and life history of juvenile chinook salmon include 
analysis of microstructures in scales and otoliths (ear stones). Chinook salmon otoliths have 
been used elsewhere to discriminate stocks (e.g. Zhang et al. 1995) and to estimate growth rates 
(Bradford and Geen 1987), including juvenile estuarine growth rates (Neilson et al. 1985). The 
basic premise of otolith microstructure analysis is that growth increments (rings) in otoliths 
provide a detailed chronology of the growth history of young fish, much like growth rings in a 
tree but on a finer time scale (i.e., days in otoliths v. years in tree rings). 'The primary 
determinants of both otolith and fish growth are temperature and food. Consequently, we expect 
to see variation in otolith growth rates corresponding to rearing periods in different spatial or 
temporal zones within the ecosystem where temperature and food vary. Thus, otolith growth 
rates will segregate if fish experience gross differences in temperature and food availability while 
rearing in different parts of the system (natal headwater through the DeltalBay). Further, when 
validated for daily ring formation (e.g. Castlebeny et al. 1994), otoliths can be used as a 
chronometer to measure the number of days an individual salmon has spent in different parts of 
the system during its early life history. Characterization of juvenile salmon from given cohorts, 
combined with identification as returning adults, will ultimately establish a means for evaluating 
the success of individual life histories (e.g. riverine vs. Delta rearing) on a cohort-by-cohort basis 
relative to ambient environmental conditions in the system. 

The concept for linking analysis of otoliths to salmon rearing and migration patterns, and 
survival to adulthood, is simple. Juvenile salmon will be sampled successively in time and space 
as they proceed through the system to validate a change in both qualitative and quantitative 
otolith microstructure attributes against associated changes in habitat conditions (e.g. from natal 
tributary to mainstem river to delta, etc.). Samples from tributary streams in the system will 
serve as a reference collection of otoliths for fish originating from each stream. The collections 
will provide snapshot views of both fish and otolith development at each location, stratified 
temporally over the emigration season, with which to delineate subsequent growth and 
development in progressively more-downstream environs. Ultimately, these reference 
collections will be used to identify how returning adults used the system (typically) two to four 
years earlier. 

Salmon that remain in the natal stream well beyond emergence reduce risks associated 

c. Hypotheses Being Tested - The proposed work will test the following paired null 
hypotheses: Hoa: Salmon that survive to adulthood do not use the Delta for rearing. 

Hob: Salmon that survive to adulthood do not use their natal tributary for rearing. 
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d. Adaptive Management - As stated in the PSP (p. 28), the role of the Delta in the 
Central Valley chinook salmon ecosystem is an area of varying professional opinion and high 
scientific uncertainty. Because of the apparent high level of uncertainty, this proposal is 
soliciting support for a research project to significantly reduce that uncertainty. 

Corresponding ecosystem goals for Central Valley salmon are stated in section 3.2 of the PSP 
(Goal 1 - At-Risk Species). A conceptual model is presented in section C.1.b. of this proposal 
which examines the possible outcomes of variable salmon emigration, the role of the Delta 
relative to that variability, and a study plan for pursuing objectives to reduce scientific 
uncertainty about the importance of the Delta for salmon. The proposed work in section C.2. of 
this proposal represents the initiation of a restoration action whereby targeted research is 
undertaken to provide necessary knowledge with which to ultimately design and implement 
ecosystem restoration in the Delta that would have a high probability of contributing significantly 
to the recovery of Central Valley chinook salmon. 

Currently, scientific uncertainty about the role of the Delta in the Central Valley salmon 
ecosystem is too great to responsibly allow the initiation of a pilot or other implementation 
project. If Delta rearing by salmon fry is found to be a key element in the fish’s life history, the. 
next step will be to determine exactly which habitat attributes of the Delta provide suitable 
rearing conditions for young salmon, which of those may be limiting to production, and how a 
limiting condition may be enhanced through restoration to contribute toward species recovery. 

The design of the proposed research will change, as necessary, in two primary respects. 
First, the sampling design will be responsive to specific information needs, which may, for 
example, include not only (increasing or decreasing) sampling intensity within a location, but 
also geographic coverage as opportunities arise to sample new populations or as data gaps are 
discovered. Second, development of the research will also be responsive to an on-going 
evaluation of the efficacy of otolith microstructure analysis to: (i) allow stock identification; (ii) 
provide a chronology of salmon rearing in different spatial and temporal growth zones in the 
ecosystem including the Delta; and (iii) relate the success of individual life histories to associated 
freshwater and estuarine rearing conditions. 

Relative to Figure 2 of the PSP, the problem is detailed in section C.l .a. of this proposal. 

e. Educational Objectives - There are no direct educational objectives for this proposal. 

2. PROPOSED SCOPE OF WORK 

a. Location and/or Geographic Boundaries of the Project - This project will occur 
throughout the Central Valley system. Sampling ofjuvenile and adult salmonids will occur in 
streams, the Delta, and upper Suisun Bay in the following counties: Butte, Colusa, Contra Costa, 
Merced, Nevada, Placer, Sacramento, San Joaquin, Shasta, Stanislaus, Sutter, Tehama, Yolo, and 
Yuba. Ecological management zones included are: Sacramento-San Joaquin Delta (1.1, 1.2, 1.3, 
1.4); Suisun Marsh/North San Francisco Bay (2.1,2.5); Sacramento River (3.1,3.4,3.5); North 
Sacramento Valley (4.1,4.4); Cottonwood Creek (5.1,5.2); Colusa Basin (6.1); Butte Basin (7.2, 
7.3, 7.4,7.5. 7.6); Feather River and Sutter Basin (8.1, 8.2, 8.4); American River Basin (9.1, 9.2); 
Yolo Basin (10.2); Eastside DeltaTributaries (11.1, 11.2); San JoaquinRiver (12.1); and East 
San Joaquin(l3.1, 13.2, 13.3). 
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b. Approach - Juveniles: The basic study approach will be to sample juvenile salmon 
successively in time and space as they proceed through the system to'validate changes in both 
qualitative and quantitative otolith microstructure attributes against associated changes in spatial 
and temporal zones (e.g. from natal tributary to mainstem river to delta to bay, or any given 
habitat over time). Sampling will be coordinated with existing juvenile emigration monitoring 
activities throughout the system, including the upper Sacramento River, Clear Creek, Battle 
Creek, Mill Creek, Deer Creek, Sacramento River at the Glenn-Colusa Irrigation District 
diversion facility, Butte Creek, Sacramento River at Tisdale Weir and at Knights Landing, 
Feather River, Yuba River, Dry Creek (Placer Co.), lower American River, Sacramento River at 
Sacramento, Cosumnes River, Mokelumne River, Tuolumne River, Stanislaus River, Merced 
River, San Joaquin River at Mossdale, interior Delta points including the State and Federal 
pumping facilities, Chipps Island, and in San Francisco Bay. Sampling will also occur at 
Coleman, Feather River, Nimbus, and Mokelumne River fish hatcheries and at the Merced River 
Fish Facility. 

collection of otoliths for fish originating from each stream. The collections will provide snapshot 
views of both fish and otolith development at each location, stratified temporally over the 
emigration season, with which to delineate subsequent growth and development in progressively 
more-downstream environs. Collections made at tributary sites will also allow for analysis to 
describe otolith microstructure variation within and among stocks, and to investigate its utility as 
a stock identification tool. Coded-wire-tagged salmon will be sampled before release from the 
hatcheries. Tagged salmon will provide a source of fish of known origin whose otolith 
development can be tracked as the fish move through the system. 

Juvenile salmon samples will be taken in existing monitoring activities per a protocol 
designed specifically for each sampling activity (see attached example). Two basic protocol 
formats will be used: in tributary streams, 150 salmon of each race will be collected, as permits 
allow, stratified by fish size and time to represent the early, middle, and late phases of the 
emigration. In Sacramento and San Joaquin river and delta sampling points where fish are of 
various origins and races, typically 30 salmon will be collected every other week, as available 
and as allowed in permits. These samples will also be stratified by fish size. 

making juvenile collections. In all cases, fish550 mm FL will be preserved in 96% ethanol, 
while those >50 mm FL will be frozen. The date, location, species, race, method of collection, 
collection no. (corresponding to a collection log), and the number of fish in the sample will be 
recorded on a data slip for each sample. The slip will be inserted into the sample jar or whirl 
pack. Samples will then be retained for periodic pick-up by the CDFG Stream Evaluation 
Program. 

In the laboratory, the fork length (FL) of fish 4 0 0  mm FL will be measured to the nearest 
0.1 mm with a caliper while those >lo0 mm FL will be measured with a rule to the nearest 1 mm. 
Fish.<5O mm FL will be blotted dry and weighed to the nearest 0.1 mg. The sagittal otoliths will 
be dissected and archived in tissue culture trays. Each sample will be given a unique 
alphanumeric code that includes the sample location, sampling date, species, archive box, and 
archive box well number. A scale sample will be taken from at least a sub-sample of fish from 
each collection, stored in a coin envelope, and cross-referenced with the corresponding otoliths 
with the same code. 

Samples taken yearly from tributaries in the system will serve as an annual reference 

Written protocols and all necessary collection materials will be provided to entities. 
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At least some species of Pacific salmon, including sockeye (West and Larkin 1987) and 
chinook (Zhang et al. 1995), consistently form a check mark in their otoliths when they make the 
transition from reliance on the yolk sac as the primary source of nutrition to external feeding. 
The first-feeding check will serve as an important benchmark with which to characterize the 
microstructure patterns in salmon. In our work, fish bracketing the emergence stage -that is, 
those ranging in development from still having some of their yolk sac present to those recently 
“buttoned-up” - will undergo further analysis to establish the formation of the first-feeding check 
in the otolith. To do this, the gut of the fish will be checked for the presence or absence of food 
items to determine if the fish has begun exogenous feeding. Any remaining yolk mass will be 
dissected from the fish body, the yolk and body will be placed in a clean glass vial, air dried for 
at least 72 h, and then the dried yolk and body will be weighed to the nearest 0.1 mg. The 
proportion of yolk dry weight to total (yolk + body) dry weight of the fish will be calculated 
(Marr 1966) to mathematically describe the embryonic development of the fish relative to its 
otolith development. 

left otolith will be selected simply to apply a consistent convention, although the right otolith will 
be used instead when the left one is vateritic, broken, or otherwise not useable. The otolith will 
be mounted on a standard microscope slide with thermoplastic resin with the sulcal surface of the 
otolith facing upward. The otolith will be wet grinded to the primordial plane with fine 
carborundum paper (1200 grain) and polished with aluminum micropolish to enhance the 
visibility of microstructures. The otolith will then be turned over and ground and polished 
similarly on the other side to finalize the preparation for viewing. 

analysis system, using either Bony Parts or Image-Pro Plus imaging software. All measurements 
will be made within the dorso-posterior quadrant of the otolith. Benchmarks in the otolith will 
be identified such as the hatching check, first-feeding check, and changes in microstructural 
patterns associated with changes in ambient conditions (e.g. temperature, food availability, 
salinity) that the fish experiences as it moves downstream through the system (Figure 1). These 
benchmarks will be both qualitatively evaluated, i.e. through visual interpretation, and measured. 
Measurements will consist of radial distances from the otolith primordium to the given check 
mark, and of otolith increment (ring) widths in detectable growth zones observed past the first- 
feeding check. The number of daily rings will be counted in observed zones of the otolith 
corresponding to rearing by the fish in each growth zone. The radial distance to the edge of the 
otolith will be measured as an index of total otolith size. If applicable, a backcalculation model 
being developed by the CDFG to estimate growth rates of individual juvenile salmon in a 
separate effort (R. G. Titus and W. M. Snider, CDFG, in prep.) may ultimately be used to 
estimate growth rates in different growth zones. 

Descriptive statistics (e.g. mean, SD, cv, etc.) will be used to provide a basic description of the 
tributary reference collections. For fall-run salmon, sample sizes requested from monitoring 
activities are designed to allow comparisons of data between groups (e.g. location, emigration 
time, etc.) using standard parametric models, such as analysis of variance (ANOVA), multifactor 
ANOVA or other multivariate statistical techniques. It is anticipated the data on measurements 
of various otolith dimensions will meet assumptions of normality and equality of variances to 
apply analysis of variance models. Concerns of orthogonality in multiple comparisons will be 

The left sagittal otolith from each salmon will be prepared for microscopic analysis. The 

The otolith will be viewed with a light microscope and its image digitized with an image 

The various measurements described above will provide the basic data array for analysis. 



Daily growth increments First-feeding check Hatchihg check 

Figure 1. Image of sagittal otolith from juvenile chinook salmon, 78 mm FL, captured in 
' the lower American River on June I, 1998. Shown a re  the hatching check, first-feeding 

check, and daily growth increments. 32.8X magnification. 
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addressed through apriori application of the H, that there is no significant difference in otolith 
microstructural patterns of different groups of fish at different times. Affiities among groups 
may be explored through application of cluster analysis. 

relative to the reference collections of juveniles corresponding to their brood year cohort 
(typically 2-4 years earlier) to determine how the fish used the ecosystem as a juvenile. 
Specifically, adult otolith microstructure patterns will be measured and compared against 
reference signatures to infer if the fish reared in its natal stream as a fry, or emigrated to the Delta 
to rear there as a f l y .  

efforts and in coordination with existing spawner escapement (carcass) surveys conducted by the 
CDFG and USFWS, the CDFG Tissue Archiving Project and any other tissue collection 
activities being conducted for genetics studies, and the CDFG’s Central Valley Harvest 
Monitoring Project. Sampling of natural populations will occur on the upper Sacramento River, 
Clear Creek, Cottonwood Creek, Battle Creek, Antelope Creek, Mill Creek, Deer Creek, Big 
Chic0 Creek, Butte Creek, Feather River, Yuba River, Dry Creek (Placer Co.), lower American 
River, Cosumnes River, Mokelumne River, Tuolumne River, Stanislaus River, and Merced 
River. Concurrent collections will also be made at Coleman, Feather River, Nimbus, and 
Mokelumne River fish hatcheries, and at Merced River Fish Facility. 

stratified by: (i) time, over the duration of the spawning period; (ii) space, over the longitudinal 
axis of the spawriing area; and (iii) fish size, age, and sex. The target will be to take 50 samples 
during each of the early, middle, and late phises of the spawning run. 

Written protocols and all necessary collection materials will be provided to samplers 
making adult otolith collections. Otoliths will be dissected on-site from adult salmon carcasses. 
The otoliths will be stored in pre-labeled microcentrifuge tubes which will then be stored in 
cryogenic freezer boxes. Corresponding scale samples will be taken and stored in coin 
envelopes. Associated data will be recorded on sample date and location, method of collection, 
fish fork length, sex, spawning degree (spent or not), and carcass condition (fresh or decayed). 
OtolitWscale samples will be numbered by location and date and cross-referenced with tissue 
collection codes and coded-wire-tag retum codes, as appropriate. 

The left otolith of adults will be prepared using essentially the same method as for 
juveniles (see above), the exception being that adult otoliths will first be reduced through 
decalcification in EDTA per a modified method of Zhang et al. (1995) (Z. Zhang, Dept. Fisheries 
Oceans, Canada, pers. comm., 1999). Viewing, imaging, and measurement protocols for adults 
will mimic those for juveniles (see above) to allow for direct qualitative and quantitative 
comparison of otolith microstructure patterns between juvenile reference collections and 
“successful” adults. 

Adults: The basic study approach with regard to adults will be to interrogate their otoliths 

Otoliths from adults will be collected from throughout the system in dedicated sampling 

The basic protocol will be to collect 150 samples from each adult spawner population, 

Hypothesis testing: Information developed on the survival to adulthood of salmon that 
reared in the Delta as fiy versus those that reared in their natal stream will be used in an attempt 
to reject the paired null hypotheses. We anticipate that neither hypothesis will be cleanly rejected 
(and certainly not both!), and that the building of alternative hypotheses will pursue addressing 
the various study objectives stated in section C. 1.’ a. of this proposal. The latter will ultimately 
involve an analytical synthesis whereby information on life-history success developed under this 
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proposal will be related to associated information on migration time, size, and life stage (fry, 
parr, smolt) of the salmon, and associated indices of macro-conditions (e.g. flow, temperature, 
salinity) in spawning tributaries versus the Delta. 

c. Monitoring and Assessment Plans -Not applicable to the proposed research project. 

d. Data Handling and Storage -Data on fish and otolith measurements will be entered, 
stored, and managed in a database (e.g. dBASE). Data manipulations for analysis will occur in 
spreadsheet and statistical software packages such as EXCEL, STATGRAPHICS, and SYSTAT. 

e. Expected ProductslOutcomes -The following is a list of documents and other 
obligations that will be prepared under this proposal and eventual contract: 
0 Quality Assurance Program Plan (year 1) . Quarterly Reports (years 1-3) 
0 Annual Project Progress Reports (years 1 and 2) 
0 Final Project Report (year 3) 
0 Project Presentations (e.g., CALFED Science Conference, American Fisheries Society 

meetings, upon request) 

f. Work Schedule - The work schedule for the proposed research is shown in Table 1. 
If only a portion of the project were to be funded, if would have to be in annual increments of all 
tasks together. 

Table 1. Work schedule. 

g. Feasibility - The CDFG has conducted a pilot study under partial funding from the 
Interagency Ecological Program (IEP) to determine the basic utility of otolith and scale analysis 
for addressing Central Valley salmon and steelhead life-history questions. The pilot study has 
gone through three cycles of an IEP proposal review process administered by the Delta Salmon 
Project Work Team. The PWT identified otolith microstructure analysis as an appropriate tool to 
aid in the development of information about how salmon use the Delta. The background for 
using otolith microstructure analysis is presented in section C.1.b. (Conceptual Model), and 
methods are fully described in section C.2.b. (Approach), of this proposal. 
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The IEP pilot study has established Central Valley system-wide collection coordination 
for both juvenile and adult salmon and steelhead scales and otoliths, development of sample 
archiving and database protocols, development of sample preparation and analysis protocols 
including use of imaging analysis systems, and data analysis protocols (R. G. Titus and W. M. 
Snider, CDFG, progress report in prep.). The project proposed here will build upon the results of 
the IEP funded pilot study, with emphasis on (i) research implementation at a full-scale level; (ii) 
more directed sampling and analysis of in-Delta salmon; and (iii) reducing turnover time from 
sample collection’to data analysis and reporting. 

California Environmental Quality Act. Each monitoring activity from which salmon will be 
collected has its own permits for sampling pursuant to Title 14 of the California Code of 
Regulations for scientific collecting (administered by the CDFG), the Federal Endangered 
Species Act, and the California Endangered Species Act. Each monitoring activity is responsible 
for its own permits, although some permits may need to be amended to allow collection of 
salmon for otoliths. These needs will have to be assessed on a case-by-case basis, and as new 
restrictions on research are enacted pursuant to the above policies. 

No permitting will be required pursuant to the National Environmental Policy Act or the 

D. APPLICABILITY to ERF’ GOALS 
and IMPLEMENTATION PLAN and CVPIA PRIORITIES 

1. ERP GOALS AND CVPIA PRIORITIES 

This proposal addresses ERP goal 1, recovery of native at-risk species dependent on the 
Delta (PSP, p. 17). Focus is on all runs of chinook salmon with emphasis on juvenile life history 
and the function of the Delta as habitat for juvenile salmon. ‘A better understanding of the role of 
the Delta in survival of salmon to adulthood will provide necessary information for the 
identification and design of restoration actions in the Delta (and elsewhere in the salmon 
ecosystem) aimed at enhancing conditions for survival and thus recovery of the species. 

2. RELATIONSHIP TO OTHER ECOSYSTEM RESTORATION PROJECTS 

Essentially all restoration actions require an improved understanding of how the targeted 
restoration is integrated with salmon response to the ecosystem. For example, managing flow 
and temperature to influence growth and migration will affect timing and size of.entry into the 
Delta. An improved understanding of expected success relative to time and size at entry will 
reduce the uncertainties surrounding the effectiveness of such restoration actions. Certainly, in- 
Delta restoration actions cannot be designed or implemented until an improved understanding of 
the Delta’s importance. is obtained. 

3. REQUESTS FOR NEXT-PHASE FUNDING 

This proposal is not seeking next-phase funding. 
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4. PREVIOUS RECIPIENTS OF CALFED OR CVPIA FUNDING 

Since 1995, the Stream Evaluation Program has conducted investigations under funding 
from CVPIA project no. 1448-0001-95618, Insfream Flow Studies. Annual reports summarize 
data collected on juvenile and adult salmon and steelhead life history and habitat use relative to 
stream flow, water temperature, etc., primarily in the upper Sacramento River. These data are 
being interfaced with physical habitat modeling activities being conducted by the U. S. Fish and 
Wildlife Service as a component of the instream flow study, and with the application of 
SALMOD by the U. S. Geological Survey in Fort Collins, CO, to model the dynamics of upper 
Sacramento River salmon populations as a function of major stream habitat attributes. 

5. SYSTEM-WIDE ECOSYSTEM BENEFITS 

Because of the comprehensive nature of this proposal, it will benefit all aspects of the 
science involved in recovery of salmon in the Central Valley. Likewise, information developed 
under this proposal will facilitate evaluation of restoration projects aimed at improving 
conditions for healthy, self-sustaining populations of Central Valley chinook salmon. 

E. QUALIFICATIONS 

Mr. Bill Snider will act as project manager. Mr Snider is a graduate of the University of 
California at Davis A d  has 28 years of experience with the CDFG, including 20 years experience 
with the Stream Evaluation Program of the Native Anadromous Fish and Watershed Branch. 
Currently, as supervisor of the Stream Evaluation Program, Mr. Snider oversees monitoring and 
research on anadromous salmonids in the Central Valley, including investigations on population 
dynamics, habitat relationships and life history strategies of chinook salmon and steelhead. 

Dr. Robert Titus will serve as principal investigator. Dr. Titus is a graduate of the California 
State University, Sacramento and the Department of Limnology at Uppsala University, Sweden. 
He.has worked on the CDFG’s Stream Evaluation Program for 7 years and has 13 years of 
experience working on anadromous salmonids, including various chinook salmon and steelhead 
research and monitoring programs involving population dynamics, and the relationship of life 
history to habitat conditions. Dr. Titus has applied otolithrnicrostructure analysis to address a 
variety of biological and ecological questions with anadromous salmonids (Mosegaard and Titus 
1987, Titus 1991, Titus andMosegaard 1991, CDFG 2000). 

F. COST 

1. BUDGET 

A detailed budget is provided in Table 2. In general, the budget identified in Table 2 is to 
provide funds for 42 months of FisheryMarine Biologist time ($2,979 plus 20.48% benefits per 
month) and 36 months of fish and wildlife scientific aid time ($1,826 plus 7.65% benefits per 
month). Funds are also sought to cover general operating expenses, including operation and 
maintenance ofvehicles, supplies, minor equipment and travel per diem. Administrative 
overhead rate is estimated at 20%. 
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Table 2. Budget allotment for proposal to investigate the use of the Delta for rearing by Central Valley chinook Salmon 
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2.. COST-SHARTNG 

The Department of Fish and Game will provide supervision and technical oversight of the 
proposed research at no cost (approximately $134,000 for the project duration). No funding is 
being requested for laboratory or office facilities and associated equipment (approximately 
$16,000 total). 

G. LOCAL INVOLVEMENT 

Each monitoring and assessment activity is responsible for informing and involving local 
entities, as appropriate, to conduct their basic investigations. The proposed research will be 
conducted within the framework established by the primary monitoring or assessment activity, 
which in many cases is the Stream Evaluation Program or other CDFG programs. 

H. COMPLIANCE WITH STANDARD TERMS AND CONDITIONS 

The CDFG will comply with the state and federal standard terms as presented in 
Attachments D and E of the PSP. 
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J. THRESHOLD REQUIREMENTS 

Please see the following attachments: 

1. Letters of Notifications 

2. Environmental Compliance Checklist 

3. Land Use Checklist 

4. Contract Forms 
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Example of Letter of Notification 

Department of Fish and Game 
Habitat Conservation Division 
Native Anadromous Fish and Watershed Branch 
8175 Alpine Avenue, Suite F 
Sacramento, California 95826 

May 3,2000 

Sacramento County Board of Supervisors 
700 H Street 
Sacramento, California 95814 

Dear Supervisors: 

As required by the CALFED Bay-Delta Program, this letter is to notify the Board of Supervisors 
that the California Department of Fish and Game will submit a proposal to the CALFED program 
for funding of a research project to occur in Sacramento County. The research consists of 
evaluating the life history of Chinook salmon in the Central Valley and Delta. The goal of the 
research is to improve our understanding of salmon to further State and Federal restoration and 
recovery efforts. 

If you have any questions, I can be reached at (916) 227-6336. 

Sincerely, 

William M. Snider 
Stream Evaluation Program 
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List of Counties and Watershed Groups to address Letter of Notification: 

Butte 
Colusa 
Contra Costa 
Merced 
.Nevada 
Placer 
Sacramento 
San Joaquin 
Shasta 
Stanislaus 
Sutter 
Tehama 
YO10 
Yuba 

South Yuba River Citizens League 
21 6 Main Street 
Nevada City, Ca 95959 

Yuba County Water Agency 
1402 D Street 
Marysville, ca 95901 

Western Shasta Resource Conservation District 

Mr. Tom Parilo, Developmental Services Director 
Butte County Planning Commission 
7 County Center Dr. 
Oroville, CA 95965 
(530) 538-7601 

Mr. Tom Last 
Sutter County Planning Department 
1160 Civic Center Blvd. 
Yuba City, CA 95993 
(530) 822-7400 

Mrs. Suzanne Gibbs 
Big Chico Creek Watershed Alliance 
602 Sycamore St. 
Chico, CA 95928 
(530) 342-3429 
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Rebekah Baker McGuire 
Central Sierra Watershed Coalition 
PO Box 67 
Angels Camp, California 95222 

M r .  Charles Kutz 
Butte Creek Watershed Conservancy 
P.O. Box 1611 
Chico, CA 95927 

Scott Murphy 
Izaak Walton League - Streaminders Chapter 
PO Box 3051 
Chico, California 95927 

Little Chico Creek Watershed Conservancy 
Les Gerton 
795 Caprice Way 
Chico, California 95973 

Mud, Sycamore, Big Chico, Little Chico, Comanche Creek 
Tom Varga 
PO Box 3420 
Chico, California 95927-3420 

Sacramento River Preservation Trust 
John Merz 
PO Box 5366 
Chico, California 95927 

Streamminders of Chico 
Richard Roth 
13 1 8 Bruce Street 
Chico, California 95926 

San Joaquin River Committee 
Radley Reep 
PO Box 14166 
Fresno, California 93650 

San Joaquin River Parkway and Conservation Trust 
Dave Koehler 
1550 E Shaw Avenue Ste 114 
Fresno, California 93710 

I 



, 
CALFED F’rouosal. 9 May 2000. Page 20 

Mill Creek Conservancy 
Kerry L. Burke 
Rt.5, Box 2700 
Mill Creek, California 96061 

Feather River CRM 
Jim Wilcox 
P.O. Box 3880 
Quincy, California 95971 

Battle Creek Watershed Conservancy (BCWC) 
Anne Read 
1 Sutter Street, Suite D 
Red Bluff, California 96080 

Tehama Fly Fishers 
Chuck DeJoumette 
PO Box 224 
Red Bluff, California 96080 

Deer Creek Watershed Conservancy 
Contact: Chris LeiningerContact 
Address: PO Box 322Vina, California 96092 



Environmental Compliance Checklist 
All applicants must fill out this Environmental Compliance Checklist. Applications must contain answers 
to the following questions to be responsive and to be considered for funding. Failure to answer these 
guestions and include them with the application will result in the application beina considered 
nonresponsive and not considered for fundina. 

1. Do any of the actions included in the proposal require compliance with either the California 
Environmental Quality Act (CEQA), the National Environmental Policy Act (NEPA), or both? 

" - 
YES NO 

A 

2. If you answered yes to # 1, identify the lead governmental agency for CEQNNEPA compliance 

~ 

Lead Agency 

3. If you answered no to # 1. explain why CEQN NEPA compliance is not required fo r  the actions in the 
proposal. 

and process tissue samples taken from carcasses of adult chinook salmon. Although the California 
No state permit is required for the California Department of Fish and Game (Department) to collect 

Endangered Species Act (CESA) generally prohibits the take or possession of live or dead animals 
that are listed by the State as threatened or endangered (in this case, spring-run chinook salmon 
within the Central Valley) without a permit, State regulations expressly authorize California 
Department employees and agents to take and possess these animals for scientific purposes (Title 
14 California Code of Regulations, Section 783.1(c)). 

The Department believes this project falls within the Class 6 categorical CEQA exemption and that no 
CEQA environmental document will need to be prepared. Class 6 exempt activities consist of "basic 
data collection, research, experimental management and resource evaluation activities which do not 

appropriate because the project will not result in mortality or injury to a living animal listed under 
result in a serious or major disturbance to an environmental resource. ...'I. This exemption is 

CESA. 

No Federal Endangered Species Act Section 10(a)l[Al Research Permit for scientific purposes is 
presently needed by the Department to collect the proposed chinook salmon tissue samples. The 

winter-run chinook salmon. Winter-run tissue samples will be obtained from the U.S. Fish and 
Department will not be performing tissue collections of federally-listed endangered Sacramento 

Wildlife Service who possess a Section 10(a)l[A] Research Permit from NMFS to perform collections 
and sampling of Sacramento winter-run chinook salmon as part of the Winter-run Chinook Salmon 
Broodstock Program. No Federal Endangered Species Act Section 10(a)l[A] Research Permit for 
scientific purposes is presently needed by the Department to collect Central Valley spring- or fall-llate 

prohibiting take of Central Valley chinook salmon. 
fall-run chinook salmon tissues from carcasses since NMFS has not yet promulgated a 4(d) Rule 

If the Depament receives federal funding through CALFED, the Department believes this project 
qualifies for a categorical exclusion under NEPA because it is environmentally benign in the short 
term and should over time produce data that can be used to benefit fish species. The project 
qualifies as "...research. inventory, and information collection activities directly related to the 
conservation of fish and wildlife resources which involve negligible animal mortality or habitat 
destruction ..." (Department of Interior Manual, Part 516, Chapter 6, Section d .4 B (1)). 



4. If CEQNNEPA compliance is required, describe how the projectwill comply with either or both of 
these laws. Describe where the project is in the compliance process and the expected date of 
completion. 

If, during the execution of the proposed three-year study, a 4(d) Rule is promulgated for Central 
Valley springor fall-/late fall-run chinook salmon and permits for scientific research are necessitated, 
the Department will request NMFS amend the Department's existing Section lO(a)l[A} Research 
Permit which presently authorizes specific levels of take for Sacramento winter-run chinook salmon. 
In such a case, NMFS would be the NEPA Lead Agency for authorizing take for scientific purposes. 

5. W i l l  the applicant require access across public or private property that the applicant does not own to 
accomplish the activities in the proposal? 

X 
YES 

- 
NO 

In order to perform field collections, access will be across public lands for the following streams: 
American Cosumnes, Feather, Mokelumne, and Upper Sacramento rivers, Clear, Butte Big Chico, 
and Battle creeks. Permission for access across private land has been obtained for Mill and Deer 
creeks (letters attached). Access points for Cottonwood, Beegum, and Antelope creeks need to be 
determined and documentation of permission will be provided to CALFED within 30 days of 
notification of approval. 

6. Please indicate what permits or other approvals may be required for the activities contained in your 
proposal. Check all boxes that apply. 

LOCAL 
Conditional use permit - 
Variance - 
Subdivision Map Act approval - 
Grading permit 
General plan amendment 
Specific plan approval 

Williamson Act Contract 
Rezone - 

Other 

None required - X 

- - - 
cancellation - 

(please specify) 

STATE 
CESA Compliance - (CDFG) 
Streambed alteration permit - (CDFG) 
CWA 5 401 certification - (RWQCB) 
Coastal development permit - 
Reclamation Board approval - (Coastal CommissionlBCDC) 

Notification 
Other 

-. 

- (DPC, BCDC) 

(olease soecifv) 
None required 

. I. 

- X 



FEDERAL 
ESA Consultation - (USFWS) 
Rivers & Harbors Act permit - (ACOE) 
CWA § 404 permit - (ACOE) 
Other 

lDlease specify) .. 
None required 

.. 

X - 

DPC = Delta Protection Commission 
CWA =Clean Water Act 
CESA = California Endangered Species Act 

ESA = Endangered Species Act 

USFWS = US. Fish and Wildlife Service 
CDFG = California Department of Fish and Game 
RWQCB = Regional Water Quality Control Board 

ACOE = U.S. Army Corps of Engineers BCDC= Bay Conservation and Development Comm. 
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Land Use Checklist 
All applicants must fill out t his Land Use Checklist fort heir proposal. Applications must contain answers 
to the following questions to be responsive and to be considered for funding. Failure to answer these 

nonresponsive and not considered for fundina. 
guestions and include them with the apolication will result in the apDlication beinq considered 

1. Do the actions in the proposal involve physical changes to the land (Le. grading, planting vegetation, 

wildlife refuge)? 
or breeching levees) or restrictions in land use (Le. conservation easement or placement of land in a 

YES 
X 

NO 

2. If NO to # 1, explain what type of actions are involved in the proposal (i.e., research only, planning 
only). Research only to collect tissue samples from adult chinook salmon carcasses, 

3. If YES to # 1. what is the proposed land use change or restriction under the proposal? 

4. If YES to # 1. is the land currently under a Williamson Act contract? 

YES NO 

5. If YES to # 1. answer the following: 

Current land use 

Current zoning 

Current general plan designation 

6. If YES to #I,  is the land classified as Prime Farmland, Farmland of Statewide Importance or Unique 
Farmland on the Department of Conservation Important Farmland Maps? 

YES NO DON'T KNOW 

7. ' If YES to # 1, how many acres of land will be subject to physical change or land use restrictions under 
the proposal? 

8. If YES to # 1, is the property currently being commercially farmed or grazed? 

YES NO 

9. If YES to #8. what are: the number of employees/acre 
the total number of employees 



, I  
c, 

10. Will the applicant acquire any interest in land under the proposal (fee title or a conservation 
easement)? 

YES NO 

11. What entity/organization will hold the interest? 

X 

12. If YES to # IO. answer the following: 

Total number of acres to be acquired under proposal 
Number of acres to be acquired in fee 
Number of acres to be subject to conservation easement 

13. For all proposals involving physical changes to the land or restriction in land use, describe what entity 
or organization will: 

Manage the property 

Provide operations and maintenance services 

Conduct monitoring 

14. For land acquisitions (fee title or easements), will existing water rights also be acquired? 

YES NO 

15. Does the applicant propose any modifications to the water right or change in the delivery of the 
water? 

YES NO 
X 

16. If YES to# 15, describe 



N ~ W  [7 Continuation [7 Revision C. Municipal 
D.Township ' K. Indian T n i  

J. Prhrate Unbenity 

I Revision. enter appropriate letter(s) in box(es) n n  E. Interstate L Individual 
F. Intermunicipal M. Proti! Organization 
G Special District N. Other (Speafy) 

8. NAME OF FEDERAL AGENCY: 

t,A \i-F or 624 
13. PROPOSED PROJECT 14 .CONGRESS lONALOI~ l~  OF: 

a. YES. THIS PREAPPUCATlONlAPPUCATlON WAS MADE 
AVAILABLE TO THE STATE EXECUTIVE ORDER 12372 
PROCESS FOR REVIEW ON 

I 
e. Other 5 

b. No. 0 PROGRAM IS NOT COVERE0 BY E 0.12372 
m 0 OR PROGRAM HAS NOTBEEN SELECTED BY STATE 

FOR REVIEW 



PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET. 
SEND ITTO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY. 

This is a standard form used by applicants as a required facesheet for preapplications and applications submitted for Federal aSSiStanc 
Will be used by Federal agencies to obtain applicant certification that States which have established a review and Comment Procedur 
response to ExecutiveOrder 12372 and have selected the program to be included in their process, have been given an opportunity to re\ 
the applicant's subm/ssion. 

Item: 
1. 

2. 

3. 

4. 

5: 

6. 

7. 

8. 

9. 

10. 

11. 

Entry: 
Self-explanatory. 

Date application submitted to Federal agency (or Slate if 
applicable) and applicant's control number (if applicable). 

Slate use only (if applicable). 

enter present Federal identifier number. I f  for a new project, 
If this application is to continue or revise an existing award, 

leave blank. 

Which wiil undertake the assistance activity, complete address 01 
Legal name of applicant. name of primary organizational unit 

the applicant. and name and telephone number of the person to 
contact on matters related to this application. 

Enter Employer Identification Number (EIN) as assigned by the 
Internal Revenue Service. 

Enter the appropriate letter in the space provided. 

Check appropriate box and enter appropriate letter(s) in the 
space@) provided: 

- 'New" means a new assistance award. 

- 'Continuation' means an extension for an additional 
fundinybudget period for a project with a projected 
Completion date. 

- 'Revision" means any change in the Federal 
Governments financial obligation or contingent 
liability from an existing obligation. 

Name of Federal agency from which assistance is being 
requested with this application. 

Use the Catalog of Federal Domestic Assistance number and 
title of the program under which assistance is requested. 

Enter a brief descriptive title of the project. if more than one 
program is involved, you should append an explanation on a 
separate sheet. If appropriate (e.g., mnstruction or real 
propeny projects). attach a map showing project location. For 
preapplications. use a separate sheet to provide a summary 
description of this project. 

Item: 
12. 

13. 

14. 

15. 

16. 

17. 

18. 

k t  only the largest political entities affected bg., St; 
counties, cities). 

Self-explanatory. 

List the applicant's Congressional District and any 
District(s) affected by the program or Project. 

Amount requested or to be contributed during the fin 
fundinmudget period by each contributor. Value of ir 
kind contributions should be included on appropriate 

change to an existing award, indicate &the h o u r  
lines as applicable. If the action will result In a dollar 

Ot the change. For decreases, enclose the amounts il 
parentheses. If both basic and SUpplemental amount! 
are included. show breakdown on an attached sheet. 
For multiple program funding, use totals and show 
breakdown using same categories as item 15. 

Applicants should contact the State Sbgle Point of 
Contact (SPOC) for Federal Executive Order 12372 I 
determine whether the application is subject to the 
State intergovernmental review process. 

Entry: 

This question applies to the applicant organization. n 
the person who signs 8s the authorized representatib 
Categories of debt lndude delinquent audit 
disallowances. loans and taxes. 

To be signed by the authorized representative of the 
applicant. A copy of the governing body's 
authorization for you to sign this application as ofiicia 
representative must be on file in the applicant's officc 
(Certain Federal agencies may require that this 
authorization be submitted as part of the application.: 

SF424 (Rev..7-97) 
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BUDGET INFORMATION - Non-Construction Pro rams OMB Approval No. 0348:0044 

Domestic Assistance 

Authorized for Local Reproductlon Standard Form 424A'(Rev. 7-97) 

Prawloua Edlllon Usable Prescrlbed by OMB Circular A-102 



SECTION C - NON-FEDERAL RESOURCES 
(a) Grant Program (e) TOTALS -' {d) Other Sources (c) State (b) Applicant 

. 

8. $ $ $ $ 

110. 

111. 

I I 
I 

I 
I 

12. TOTAL (sum of lines 8- 1 1) $ $ $ $ 

. .  SECTION D - FORECASTED CASH NEEDS 
Tolal for-1st Year 41h Quarter 3rd auarler 2nd a m w  IS: auarlw 

13. Federal 
$ 2 7  35'5 $ $ $ 

I 
$ 227,355 

14. Non-Federal 

15. TOTAL [sum offines 13and 14) $ $ $ I$ nq, 355 
SECTION E - BUDGET ESTIMATES OF FEDERAL FUNDS NEEDED FOR BALANCE OF THE PROJECT I 

t (a) Grant Program FUTURE FUNDIN 
(b) First ! (c) Second 

I I 

18. 
~~~ ~~~ ~ ~ 

19. 

20. TOTAL (sum of lines 16- 19) $. $ 

SECTION F - OTHER BUDGET INFORMATION ,. , . . 

'PERIODS (Years) 
(d) Third . I (e) Fourth I 

6 

.. .. . i  ~. ~,.. . : ::, . . . .. ~, ,. ,..i. . ~ . ..., . ;; ,(. ..,-.$. . .. ' . . .: ... 
. . ... 

21. Direct Charges: 22. Indirect Charges: 
.. .~ ... 

I 

23. Remarks: 
I I 

Authorized for Local Reproductlon Standard Form 424A (Rev. 7-07) Page 2 
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ASSURANCES - NON-CONSTRUCTION PROGRAMS 

Punlic 'repdrting burden for this collection of information is estimated to average 15 minutes per response, including time k+reviewing 
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the COlleCtiOn Of 
information. Send comments regarding the burden estimate or any other aspect of this collection of information, including suggestions for 
reducing this burden, to the Office of Management and Budget. Paperwork Reduction Project (0348-0040), Washington, DC 20503. 

PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET. 

- 

SEND IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY. 

NOTE: Certain of these assurances may not be applicable to your project or program. If you have questions, please contact the 
awarding agency. Further, certain Federal awarding agencies may require applicants to certify to additional assurances. If  such 
is the case, you will be notified. 

As the duly authorized representative of the applicant, I certify that the applicant: 

1. 

2. 

3. 

4. 

5. 

6. 

Has the legal authority to apply for Federal assistance 
and the institutional, managerial and financial capability 
(including funds sufficient to pay the non-Federal share 
of project cost) to ensure proper planning, management 
and completion of the project described in this 
application. 

Will give the awarding agency, the Comptroller General 
of the United States and, if appropriate. the State, 
through any authorized representative, access to and 
the right to examine all records, books, papers, or 
documents related to the award: and will establish a 
proper accounting system in accordance with generally 
accepted accounting standards or agency directives. 

Will establish safeguards to prohibit employees from 
using their positions for a purpose that constitutes or 
presents the appearance of personal or organizational 
conflict of interest, or personal gain. 

Will initiate and complete the work within the applicable 
time frame after receipt of approval of the awarding 
agency. 

Will comply with the Intergovernmental Personnel Act of 

standards for merit systems for programs funded under 
1970 (42 U.S.C. $547284763) relating to prescribed 

one of the 19 statutes .or regulations specified in 
Appendix A of OPM's Standards for a Merit System of 
Personnel Administration (5 C.F.R. 900, Subpart F). 

Will comply with all Federal statutes relating to 
nondiscrimination. These include but are not limited to: 
(a) Title VI of the Civil Rights Act of 1964 (P.L 88-352) 
which prohibits discrimination on the basis of race, color 
or national origin: (b) Title IX of the Education 
Amendments of 1972, as amended (20 U.S.C. 551681- 
1683,and 1685-1686), which prohibitsdiscrimination on 
the basi$&Sex;& Sectioh 50.4 oftlie Aehibiiit&tjqn I 

Act of 1973, as amended (29 U.S.C. 5794), which 

the Age Discrimination Act of 1975. as amended (42 
prohibits discrimination on the basis of handicaps: (d) 

on the basis of age: (e) the DNg Abuse Office and 
U.S.C. 5§6101-6107), which prohibits discrimination 

Treatment Act of 1972 (P.L 92-255). as mended. 

abuse: (9 the Comprehensive Alcohol Abuse and 
relating to nondiscrimination on the basis of drug 

Alcoholism Prevention, Treatment and Rehabilitation 
Act of 1970 (P.1 91-616), as amended, relating to 
nondiscrimination on the basis of alcohol abuse or 
alcoholism: (g) $5523 and 527 of the Public Health 

3), as amended, relating to confidentiality of alcohol 
Senrice Act of 1912 (42 U.S.C. 55290 dd-3 and 290 ee 

and drug abuse patient records: (h) Title VI11 of the 
Civil Rights Act of 1968 (42 U.S.C. 563601 et seq.). as 
amended, relating to nondiscrimination in the sale, 
rental or Rnancing of housing; (I) any other 
nondiscrimination provisions in the specific statute(s) 
under which application for Federal assistance is being 
made: and, 0) the requirements of any other 
nondiscrimination statute(s) which may apply to the 
application. 

7. Will comply, or has already complied. with the 
requirements of Titles I1 and 111 of the Uniform 

Policies Act of 1970 (P.L.91-646) which provide for 
Relocation Assistance and Real Property Acquisition 

fair and equitable treatment of persons displaced or 
whose property is acquired as a result of Federal or 
federally-assisted programs. These requirements apply 
to all interests in .real property acquired for project 
purposes regardless of Federal patticipatiori in 
purchases. 

8. Will comply, as applicable. with provisions of the 
Hatch Act (5 U.S.C. 5§1501-1508 and 7324-7328) 
which limit the political activities otbnployees whose 
principal employment .a&iyiti& aleJynded' inwhole or 
in part with Federal fuhds. 

Authorized for Local Reproduction Prescribed by OM8 Circular A-I02 



9. Will comply, as applicable, with the provisions Of the Oavis- 

(h0 U.S.C. $276~ and 18 U.S.C. $874). and the Contract 
Work Hours and Safety Standards Act (40 U.S.C. $5327- 
333), regarding labor standards for federally-assisted 
construction subagreements. 

, ,. Bacon Act (40 U.S.C. 55276a to 276a-7). the Copeland Act 

. .  

10. Will comply, if applicable, with flood insurance purchase 
requirements of Section 102(a) of the Flood Disaster 
Protection Act of 1973 (P.L. 93-234) which requires 

program and to purchase flood insurance if the total cost of 
recipients in a special flood hazard area to participate in the 

insurable construction and acquisition is 510,000 or more. 

11 .' Will comply with environmental standards which may be 
prescribed pursuant to the following: (a) institution of 
environmental quality control measures under the National 
Environmental Poky Act of 1969 (P.L 91-190) and 
Executive Order (EO) 11514; (b) notification of violating 

pursuant to EO 11990; (d) evaluation of flood hazards in 
facilities pursuant to EO 11738; (c) protection of wetlands 

floodplains in accordance with EO 11988; (e) assurance of 
Project consistency with the approved State management 
program developed under the Coastal Zone Management 
Act of 1972 (16 U.S.C. 551451 et seq.); (0 conformity of 
Federal actions to State (Clean Air) Implementation Plans 
under Section 176(c) of the Clean Alr Act of 1955, as 
amended (42 U.S.C. $57401 et seq.); (9) protection of 
underground sources of drinking water under the Safe 
Drinking Water Act of 1974, as amended (P.L. 93-523); 
and. (h) protection of endangered species under the 

205). 
Endangered Species Act of 1973, as amended (P.L 93- 

12. Will comply with the Wild and Scenic Rivers Act of 

components or potential components otthe national 
1968 (16 U.S.C. $51271 et seq.) related to protecting 

wild and scenic rivers system. 

13. Will assist the awarding agency in assuring compliance 

Act of 1966, as amended (16 U.S.C. §470), Eo 11593 
with Section 106 of the National Historic PreseNation 

(Identification and protection of historic properties). and 
the Archaeological and Historic Preservation Act of 
1974 (16 U.S.C. 55469a-1 et seq.). 

14. Will comply with P.L 93-348 regarding the protection of 
human subjects involved in research, development. and 
related activities supported by this award of assistance. 

15. Will comply with the Laboratory Animal Welfare Act of 
1966 (P.1 89-544, as amended, 7 U.S.C. 552131 et 

warm blooded animals held for research, teaching, or 
seq.) pertaining to the care, handling, and treatment of 

other activities supported by this award of assistance. 

16. Will comply with the Lead-Based Paint Poisoning 
Prevention Act (42 U.S.C. §§480l et seq.) which 
prohibits the use of lead-based paint in construction or 
rehabilitation of residence structures. 

17. Will cause to be performed the required financial and 
compliance audits in accordance with the Single Audit 
Act Amendments of 1996 and OMB Circular No. A-133, 
'Audits of States, Local Governments, and Non-Profit 
Organizations.' 

18. Will comply with all applicable requirements of all other 

governing this program. 
Federal laws. executive orders, regulations, and policies 

. .. ,. 

(SIGNATURE OF AUTHORIZED CERTiFYlNG OFFICIAL ITITLE 

\ 
APPLICANT ORGANIZATION IDATE SUBMITTED 



Agreement No.: 

Exhibit: 

STANDARD CLAUSES - 
INTERAGENCY AGREEMENTS 

- 
Audit Clause. For Agreements in excess of $10,000, the parties shall be subject to the 
examination and audit of the State Auditor for a period of three years after final 
payment under the Agreement. (Government Code Section 8546.7). 

Availability of Funds. Work to be performed under this Agreement is subject to 
availability of funds through the State's normal budget process. 

interagency Payment Clause. For services provided under this Agreement, charges 
will be computed in accordance with State Administrative Manual Sections 8752 and 
8752.1. 

Termination Clause. Either State agency may terminate this Agreement upon thir&y 
(30) days' advance written notice. The State agency providing the services shall be 
reimbursed for all reasonable expenses incurred up to the date of termination. 

Severability. if any provision of this Agreement is held invalid or unenforceable by any 
court of final jurisdiction, it is the intent of the parties that all other provisions of this 
Agreement be construed to remain fully valid, enforceable, and binding on the parties. 

Y2K Language. The Contractor warrants and represents that the goods or services 
sold, leased, or licensed to the State of California, its agencies, or.its political 
subdivisions, pursuant to this Agreement are "Year 2000 compliant" For purposes of 
this Agreement, a good or service is Year 2000 compliant if it will continue to fully 
function before, at, and after the Year 2000 without interruption and, if applicable, with 
full ability to accurately and unambiguously process, display, compare, calculate, 
manipulate, and otherwise utilize date information. This warranty and representation 
supersedes all warranty disclaimers and limitations and all limitations on liability 
provided by or through the Contractor. 

DWR 4187 (Rev. 2/99) 
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ATTACHMENT 
CALIFORNIA DEPARTMENT OF FISH AND GAME 

NATIVE ANADROMOUS FISH AND WATERSHED BRANCH 
STREAM EVALUATION PROGRAM 

Juvenile Salmon and Steelhead Collection Protocol for Otoliths 

Yuba River screw trap: Department of Fish and Game . 

0 Please collect a total of 150 juvenile fall- and spring-run-sized chinook salmon, and all 
emigrating yearling and older juvenile steelhead, during the 2001 emigration period. 

Stratify the salmon samples by collecting 50 live fish during the early, middle and 
late phases of the emigration period, based on your judgement of these phases. 

Further stratify the samples by collecting over a 7-10 day period within each phase (e.g. 
lO/day during M-F). Avoid, for example, collecting all 50 fish in one day. Also, collect 
over the range of sizes available during any given week. 

0 “thump” fish on the head as this may damage the otolith. Use MS-222 or other 
appropriate chemical to euthanize the fish if necessary. 

Please collect the following data for each collection and enter on the data slips provided: 

Date: Location: 

Species: Race: 

Method ofColleetion: e.e. rotary screw trao, trawl, seine, etc 

Collection no. No. fish collected 

0 These slips should be put inside collection jars or whirl packs along with fish. 

0 Fish 50 mm FL or less should be preserved in alcohol, while fish greater than 50 mm FL should 
be frozen in whirl packs. 

0 Collections of fish should be separated by date and species. For example, do not mix steelhead 
and chinook in a single whirl pack or collection jar. Also, do not mix dates together. Fish 
collected on 03/10/00 should not be put in the same collection vial or whirl pack as fish collected 
on 03/11/00. 

0 Everything necessary for collection will be provided, e.g. alcohol, collection jars, whirl packs, 
etc. 

0 Enter each collection into the Juvenile Salmonid Collection Log for Otoliths. Use a separate 
sheet for salmon and steelhead. 

0 Please direct questions to Rob Titus at (916) 227-6390. Thankyou for your assistance. 

21 



~. -. U.S. Department of t h e  Interior 

Certifications Regarding Debarment, Suspension and 
Other Responsibility Matters, Drug-Free Workplace 

Requirements and Lobbying 

Persons signing this form should refer to the regulations Certification Regarding Debarment, Suspension, Ineligibility and 
referenced below for complete instructions: Voluntary Exclusion - Lower Tier Covered Transactions ~ (See 

Certification Regarding Debarment, Suspension, and Other 
Responsibility Matters - Primary Covered Transactions - The Certification Regarding Drug-Free Workplace Requirements - 
prospective primary participant further agrees by submitting Alternate I. (Grantees Other Than Individuals) and Alternate 11. 
this proposal that it will include the clause titled, "Certification (Grantees Who are Individuals1 -(See Appendix C of Subpart D 
Regarding Debarment, Suspension, Ineligibility and Voluntary of 43 CFR Part 12.1 
Exclusion - Lower Tier Covered Transaction," provided by the 
department or agency entering into this covered transaction, Signature on this form provides for compliance with 
without modification, in all lower tier covered transactions and certification requirements under 43 CFR Parts 12 and 18. The 
in all solicitations for lower tier covered transactions. See certifications shall be treated as a material representation of 
below for language to be used; use this form for certification fact upon which reliance will be placed when the Department 
and sign; or use Department of the Interior Form 1954 of ?he Interior determines to award the covered transaction, 
0 - 1  954). (See Appendix A of Subpart D of 43 CFR Part 12.1 grant, cooperative agreement or loan. 

Appendix B of Subpart D of 43 CFR Part 12.). 

PART A: Certif ication Regarding Debarment, Suspension, and Other Responsibility Matters - 
Primary Covered Tfansactions 

~~ 

CHECK - IF THIS CERTIFICATION IS FOR A PRIMARY COVERED TRANSACTION AND IS APPLICABLE 

I11 The prospective primary participant certifies to the best of its knowledge and belief, that it and its principals: 

la) Are not presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarily excluded from 
covered transactions by any Federal department or agency; 

lb l  Have not within a three-year period preceding this proposal been convicted of or had a civil judgment rendered against 
them for commission of fraud, or ,a criminal offense in connection with obtaining, attempting t o  obtain, or performing 
a public (Federal, State or local) transaction or contract under a public transaction; violation of Federal or State antitrust 
statutes or commission of embezzlement, theft, forgery, bribery, falsification or destruction of records, making false 
statements, or receiving stolen property; 

(cl Are not presently indicted for or otherwise criminally or civilly charged by a governmental entity (Federal, State or lodal) 
with commission of any of the offenses enumerated in paragraph (1)Ib) of this certification; and 

(dl Have not within a three-year period preceding this applicationl~roposal had on7or more public trFnsactions (Federal. 
State or local) terminated for cause or default. .. : .I . .. E . p *  9 :  . .  &.c.: p. {? 3- . ..I , 

- r. , ,:, 
(2) Where the prospective primary participant is unable to certify ta~ '&tbEs '@terr@ts in  t h i s , 4 e r t j f i a a t ~ ~ ~ s p c , ~ 4 r ~ s ~ ~ e  

participant shall attach an explanation to this proposal. 

PART 6:  Certif ication Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion - 
Lower  Tier Covered Transactions 

CHECK - IF THIS CERTIFICATION IS FOR A LOWER TIER COVERED TRANSACTION AND IS APPLICABLE 

(1) The prospective lower tier participant certifies, by submission of this proposal, that neither it nor its principals is presently 
debarred, suspended, proposed for debarment, declared ineligible, or voluntarily excluded from participation in this 
transaction by any Federal department or agency. 

I21 Where the prospective lower tier participant is unable to certify to any of the statements in this certification, such 
prospective participant shall attach an explanation to this proposal. 

01-2010 
March 1995 
[This form consolidares 01-1953. 01-1 954, 
01.1955, 01-1956 and Oi-19631 



PART C: Certif ication Regarding Drug-Free Workplace Requirements -. 

CHECKJIF THIS CERTIFICATION IS FOR AN APPLICANT WHO IS NOTAN INDIVIDUAL. 

Alternate I. (Grantees Other Than Individuals) 

A. The grantee certifies that it will or continue to provide a drug-free workplace by: 

(a) Publishing a statement notifying employees that the unlawful manufacture, distribution, dispensing, possession. or use 
of a controlled substance is prohibited in the grantee's workplace and specifying the actions that will be taken against - 
employees for violation of such prohibition; 

lbl Establishing an ongoing drug-free awareness program to inform employees about- 
11) The dangers of drug abuse in the workplace; 
(2)  The grantee's policy of maintaining a drug-free workplace; 
(3) Any available drug counseling, rehabilitation, and employee assistance programs; and 
(4 )  The penalties that may be imposed upon employees for drug abuse violations occurring in the workplace; 

IC) Making it a requirement that each employee to be engaged in the performance of the grant be given a copy of the' 
statement required by paragraph (a); 

L 

(dl Notifying the employee in the statement required by paragraph la1 that, as a condition of employment under the grant, 
the employee will - 
(1) Abide by the terms of the statement; and 
( 2 )  Notify the employer in writing of his or her conviction for a violation of a criminal drug statute occurring in the 

workplace no later than five calendar days after such conviction; 

(e) Notifying the agency in writing, within ten calendar days after receiving notice under subparagraph (d112) from an 
employee or otherwise receiving actual notice of such conviction. Employers of convicted employees must provide notice, 
including position title, to every grant officer on whose grant activity the convicted employee was working, unless the 

number(s) of each affected grant; 
Federal agency has designated a central point for the receipt of such notices. Notice shall include the identification 

(f) Taking one of the following actions, within 30 calendar days of receiving notice under subparagraph 1d)IZ). with respect 
to any employee who is so convicted -- 
(1 I Taking appropriate personnel action against such an employee, up to and including termination, consistent with the 

12) Requiring such employee to participate satisfactorily in a drug abuse assistance or rehabilitation program approved 
requirements of the Rehabilitation Act of 1973, as amended; or 

for such purposes by a Federal, State, or local health, law enforcement, or-other appropriate agency; 

lg) Making a good faith effort to continue to maintain a drug-free workplace through implementation of paragraphs (a); lb), 
(cl. Id), (e) and (f). 

8. The grantee.'may insert in the space provided below the site(s) for the performance of work done in connection with the 
specific grant: 

Place of Performance (Street address, city. county, state, zip code) 

81  3 3 Arar>r Aua S - k F  
d A e  4 A m - b  CA Y S e C ( .  

Check - if there are workplaces on file that are not identified here. 

PART D: cert i f icat ion Regarding Drug-Free Workplace Requirements 

CHECK - IF THIS CERTIFICATION IS FOR AN APPLICANT WHO IS AN INDIVIDUAL. 

Alternate II. (Grantees Who Are Individuals) 

la) The grantee certifies that, as a condition of the grant, he or she will not engage in the unlawful manufacture. distribution, 
.. 

dispensing, possession, or use of a controlled substance in conducting any activity with the grant; 

(b) If convicted of a criminal drug offense resulting from a violation occurring during the conduct of any grant activity, he 
or she will repOK the conviction, in writing, within 10 calendar days of the conviction, to the grant officer or other 
designee, unless the Federal agency designates a central point for the receipt of such notices. When notice is made to 
such a central point, it shall include the identification number(s1 of each affected grant. 

01-2010 
March 1995 
iThhis farm ConsolidaIeS Dl-1953. 01-1954, 
Dl-1955. Dl-1956 and 01-19631 



PART E: Certif ication Regarding Lobbying 
Certif ication for Contracts, Grants, Loans, and Cooperative Agreements 

THE AMOUNT EXCEEDS $100,000: A FEDERAL GRANT OR COOPERATIVE AGREEMENT, 
SUBCONTRACT, OR SUEGRANT UNDER THE GRANT OR COOPERATIVEAGREEMENT. 

CHECK L I F  CERTIFmTmv 1s FOR THE AWARD OF ANY OF THE FoLLowmG AND 

LOAN EXCEEDING THE AMOUNT OF $150,000, OR A SUBGRANT OR 
CHECK - IF CERTIFICATION IS FOR THE A WARD OF A FEDERAL 

SUBCONTRACT EXCEEDING $100,000. UNDER THE LOAN. 

The undersigned certifies, to the best of his or her knowledge and belief, that: 

11) No Federal appropriated funds have been paid or will he paid, by or on behalf of the undersigned, to any person for 
influencing or attempting t o  influence an officer or employee of an agency, a Member of Congress, and officer or employee 
of Congress, or ah employee of a Member of Congress in connection with the awarding of any Federal contract, the making 
of any Federal grant, the making of any Federal loan, the entering into of any cooperative agreement, and the extension, 
continuation, renewal, amendment, or modification of any Federal contract, grant, loan, or cooperative agreement. 

(2) If any funds other than Federal appropriated funds have been paid or will be paid to any person for influencing or attempting 
to influence an officer or employee of any agency, a Member of Congress, an officer or employee of Congress, or an 
employee of a Member of Congress in connection wiih this Federal contract, grant, loan, or cooperative agreement, the 

instructions. 
undersigned shall complete and submit Standard Form-LLL. "Disclosure Form to Report Lobbying." in accordance with its 

13) ' The undersigned shall require that the language of this certification be included in the award documents for all subawards 
at all tiers (including subcontracts, subgrants, and contracts under grants, loans, and cooperative agreements) and that all 
subrecipients shall certify accordingly. 

This certification is a material representation of fact upon which reliance was placed when this transaction was made or entered 

title 31, U.S. Code. Any person who fails to file the required certification shall be subject to a civil penalty of not less than 
into. Submission of this certification is a prerequisite for making or entering into this transaction imposed by Section 1352, 

$10.000 and not more than 5100.000 for each such failure. 

As the authorized certifying official, I hereby certify that the above specified certifications are true. 

SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL J.M .-LntAZ 

DATE 5- - 1 . 5  -0d 

Dl-2010 

Match 1995 

(This form consolidates Dl-1 953, 01-1 954. 
01-1955. 01-1956 and 01-19631 




